Sensitization of dopamine-stimulated adenylyl cyclase in the striatum of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine-treated rhesus monkeys and patients with idiopathic Parkinson's disease.
Dopamine-stimulated adenylyl cyclase activity was measured in striatal homogenates of 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-treated rhesus monkeys and humans with idiopathic Parkinson's disease and compared with the activity in control tissue. No differences between parkinsonian and control tissue were found in the presence of 20 mM NaCl. However, when 120 mM NaCl was included in the assay medium, a significantly higher increase in the Vmax of dopamine-stimulated adenylyl cyclase activity was observed in the caudate of MPTP-parkinsonian rhesus monkeys and the putamen of patients with idiopathic Parkinson's disease. No such sensitization was seen in the MPTP-treated rhesus putamen or human Parkinson's disease caudate tissue. A role of D2 receptors in this sensitization could be ruled out by the concomitant use of the D2 antagonist l-sulpiride and by [3H]spiperone saturation analysis of the D2 receptor density, which was found at control level in the caudate tissue of MPTP-treated rhesus monkeys. Similarly, on the basis of saturation binding with the D1 selective ligand 125I-SCH 23982, there was no difference in caudate nucleus D1 receptor densities between control and MPTP-treated monkeys. Our results point to a region-specific functional sensitization of D1 receptors as a consequence of severe dopaminergic denervation of the striatum and suggest the possibility of a therapeutic potential of a D1 agonist with full intrinsic activity in Parkinson's disease.